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EULGJHPDVV UDWLRYHKLFOHEULGJHIUHTXHQF\UDWLRRUYHKLFOHEULGJHOHQJWK UDWLR >@7KHUHIRUHDGGLWLRQDO













$V D EDVLV IRU IXUWKHU LQYHVWLJDWLRQV D SDUDPHWULF VWXG\ KDV EHHQ SHUIRUPHG 7KH JRDO ZDV WR GHWHUPLQH WKH
GLIIHUHQFHVLQWKHG\QDPLFEULGJHUHVSRQVHEHWZHHQD',0DQGD0/0
2.1. Investigated parameters  
7KHXQGHUO\LQJWUDLQZDVWKH5DLOMHW±+LJK6SHHGWUDLQRIWKH$XVWULDQ)HGHUDO5DLOZD\V'HWDLOHGGDWDRIWKLV
WUDLQFDQEHIRXQGLQ>@0RVWLPSRUWDQWWUDLQSURSHUWLHVIRUWKLVVWXG\DUH
• SULPDU\ERJLHIUHTXHQF\݊௣ ൌ ͸ǡʹ͵ܪݖ
• ERJLHPDVV݉௕ ൌ ʹ͵ͲͲ݇݃
• YHKLFOHOHQJWKܦ ൌ ʹ͸ǡͷ
7KHG\QDPLFDQDO\VLVRI WKH WUDLQFURVVLQJVZHUHSHUIRUPHGZLWKD0DWODE&RGHGHYHORSHGDW WKH ,QVWLWXWHIRU
6WUXFWXUDO(QJLQHHULQJRIWKH78:LHQ>@7KHDOJRULWKPLVEDVHGRQPRGDODQDO\VLV7KHUHE\WKHH[DFWVROXWLRQZDV
DSSUR[LPDWHGE\XVLQJWKHILUVWWKUHHHLJHQPRGHVRIWKHVWUXFWXUH7KHIROORZLQJEULGJHSDUDPHWHUVZHUHFKRVHQ








2.2. Identification of resonance and error evaluation 
,Q WDEOH WKH ILUVW UHVRQDQFHVSHHGV L FRQILUPLQJ WRHTXDWLRQDUH LOOXVWUDWHG IRU WKHH[DPLQHG
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        
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ε   
*HQHUDOO\WKHYHKLFOHEULGJHLQWHUDFWLRQGHSHQGVRQGLPHQVLRQOHVVSDUDPHWHUV>@$UYLGVVRQ'RPpQHFKDQG
0XVHURVKDYHYHULILHGLQYDULRXVVWXGLHV>@WKDWWKHWKUHHGHFLVLYHIDFWRUVIRUWKHLQWHUDFWLRQDUH
• EULGJHWRYHKLFOHOHQJWKUDWLRߚௗ ൌ ܮȀܦ
• EULGJHWRERJLHPDVVUDWLRߤ௕ ൌ ߤܮȀ݉௕
• SULPDU\EULGJHWRERJLHIUHTXHQF\UDWLRߟ௣ ൌ ଴݂Ȁ݊௣
7KHUHVXOWVRIWKHSDUDPHWULFVWXG\DUHLOOXVWUDWHGE\PHDQVRIWKHVHSDUDPHWHUV
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
)LJ5HODWLYHHUURUVࣅD>@RIWKHUHVRQDQFHSHDNVIRUWKH0/0DQG',0/ P
2.4. Effects of the interaction on the resonance speed 
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$SSUR[LPDWLRQRIWKHUHVXOWVRIDPXOWLERG\WUDLQPRGHO
7KHIROORZLQJPHWKRGSURYLGHVDQDOWHUQDWLYHWRWKHFRQYHQWLRQDODGGLWLRQDOGDPSLQJPHWKRGIRUFRQVLGHULQJWKH
LQWHUDFWLRQHIIHFWV:LWK WKHDLGRI LPSDFW IDFWRUVߢ௔௣௣௥௢௫DQGUHIHUHQFHGHYLDWLRQܴ௥௘௙WKHUHVXOWVRIDFDOFXODWLRQ
ZLWKWKH0/0DUHDSSUR[LPDWHGWRWKHUHVXOWVRIWKH',0
3.1. Representation of the system response 
$WILUVWWKHG\QDPLFUHVXOWVRIEULGJHVZLWKWKHVDPHVSDQWKHVDPHQDWXUDOIUHTXHQF\EXWGLIIHUHQWPDVVZHUH
































)LJ$FFHOHUDWLRQVSHFWUXPLQWKHUDQJHEHWZHHQߣכ DQGP/ Pȝ NJPI +]ȗ 
%HWZHHQWKHUHVXOWVRI0/0FDOFXODWLRQVIRUVWUXFWXUHVZLWKWKHVDPHPDVVSHUOHQJWKYDOXHȝWKHUHLVKDUGO\D
GLIIHUHQFH 7KH DVVRFLDWHG DFFHOHUDWLRQ VSHFWUXP FDQ WKHUHIRUH EH GHVFULEHG ZLWK D IXQFWLRQ RI RQO\ WZR
YDULDEOHVܽெ௅ெ ൌ ݂ሺߣǡ ߤሻ
$VVKRZQLQILJXUHWKHVKDSHVRIWKHDFFHOHUDWLRQVSHFWUXPIRUWKHVDPHUDQJHRISDUDPHWHUVDVIRUWKH0/0
HYDOXDWHGIRUWKH',0DUHQRWFRLQFLGHQW6RWKHDVVRFLDWHGDFFHOHUDWLRQVSHFWUXPKDVWREHZULWWHQDVDIXQFWLRQRI
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VRREWDLQHGZDYHOHQJWKLVGHVLJQDWHGKHUHDVߣכ)RUVLPSOLILFDWLRQWKHIUHTXHQF\ ଵ݂LVLQWKLVVWXG\GHWHUPLQHGIURP
WKHSHDNSRVLWLRQRIWKHV\VWHPUHVSRQVH



































RI ଴݂ ൌ ͷܪݖDQGDPDVVRIȝ NJPZDVFKRVHQIRUHDFKVSDQ
• 6WHS'HWHUPLQDWLRQRIWKHLPSDFWIDFWRUߢ௔௣௣௥௢௫7KURXJKWKHVLPLODULW\RIWKHV\VWHPUHVSRQVHVWKH
UHODWLRQVKLSEHWZHHQWKHUHIHUHQFHGHYLDWLRQDQGDOORWKHUGHYLDWLRQVFDQEHGHVFULEHGDV
[ ]  fRfR aapproxarefa μκλμλ ⋅≈ 
7RGHWHUPLQH WKH LPSDFW IDFWRU WKH ORFDO SHDNRI WKH UHDO UHVSRQVH VSHFWUXP LV HTXDOL]HGZLWK WKHSHDNRI WKH
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